Heparin binding to monodisperse plasma fibronectin induces aggregation without large-scale changes in conformation in solution.
Plasma fibronectin was purified by gelatin affinity chromatography in the absence of urea and studied by photon correlation spectroscopy. Polydispersity in the observed translational diffusion coefficient (D20,w) was minimized by subsequent gel permeation fast protein liquid chromatography (FPLC) on Superose 6, which separated fibronectin monomers (D20,w = 2.15 +/- 0.03 x 10(-7) cm2 sec-1; polydispersity 5.2%) from aggregates. Addition of heparin to FPLC-purified fibronectin, at physiological pH, ionic strength and temperature, induced fibronectin aggregation, as shown by an increase of up to 60% in the static light-scattering intensity. Additional changes induced by heparin were an approximate 40% decrease in D20,w and an increase in polydispersity to 33%. After removal of aggregates by FPLC, the translational diffusion coefficient for fibronectin monomers was unaffected by the presence of heparin, in conditions where fluorescence polarization with fluoresceinamine-labelled heparin showed that 80% of the available heparin binding sites on fibronectin were occupied. Small differences in the circular dichroism spectrum of gelatin affinity-purified fibronectin were observed before and after removal of aggregates by gel permeation FPLC, and similar changes were seen when heparin was added to FLPC-purified fibronectin, without subsequent removal of aggregates. The results demonstrate the importance of minimizing polydispersity in the biophysical analysis of fibronectin in solution. We conclude that heparin binding to monomeric fibronectin occurs without large-scale changes in the conformation of the fibronectin molecule, although the possibility of more extended conformations in aggregated forms of fibronectin cannot be excluded.